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How to get GeV-range photons?
• Bremsstrahlung radiation

+ Hight flux
- Too wide spectrum

• FEL 
+ in theory possible
- Not today 

• Compton Back Scattering
+ the most efficient energy amplifier
+ Tunable spectrum
+ Controlling polarization

- low cross-section ~10-25 cm
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What is Compton Back Scattering?
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𝐸 4𝛾 𝐸1 𝑋 𝛾 𝜗
𝐸 𝛾𝑚𝑐

𝑋 ≡ 4𝛾𝐸𝑚𝑐



3 possible 
Based on linear accelerators Based on storage rings

Advantage: 
• Small emittance 2-3 mmrad
• Possibility to focus beam at 5-10 μm
• Hight flexibility in tuning
Disadvantage
• Low repetition rate 100 Hz

Projects:
STAR2 
SMART*LIGHT

Projects:
MuCLS
HIGS
ThomX
NESTOR

Advantage: 
• Hight repetition rate 17.8 MHz

Disadvantage
• Bigger emittance 60 mmrad
• Bigger transvers size at IP ~70 μm

Rep rate ~100 MHz

Projects:
BriXSinO
Cbeta
BerlinPro

Based on ERL  
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Gamma photons at XFel

Bunch charge = 247 [pc]
Ee= 13.9 [GeV]𝛿e = 7.45012e-04𝛄 = 2.7e+04𝜀xn = 1.17887e-06 [m rad] 𝜀yn = 9.69882e-07 [m rad] 
σx = 53.6 [µm]
σy = 29.5 [µm]
σz = 6 [µm] 

SASE2 section T1
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Laser & Fabry-Perot cavity

e- beam

Laser input

Laser and FP cavity

Laser wavelength 1030 nm

Laser and FP cavity Frep 96  MHz

Pulse energy 2.7 mJ

FP waist 40 m

Laser pulse length 1 ps

Laser and Fabry-Perot cavity 
accumulate photons. 
It give us possibility to collide 
photons with pulse energy of 3 mJ
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Elas=1.2 eV

BriXSinO Fabry-Perot cavity
BriXSinO TDR:  https://marix.mi.infn.it/brixsino-docs/
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We need 90 MHz rep rate in the cavity like this each 20th laser will hit the e bunch inside train
What will correspond into the total rep rate 27 kHz
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0.4 J
Laser and FP cavity

Laser wavelength 515 nm 

Laser and FP cavity Frep 100 Hz

Pulse energy 0.2J 0.4J

FP waist 40 m

Laser pulse length 1 ps

=0.02; 0.04;

Elas=2.4 eV

ELI_NP TDR:  https://arxiv.org/abs/1407.3669
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OR make dt=224 ns (224/16=14)
OR tune cavity tune cavity dt=20 ns (220/20=11)

Like this each 10 Hz one laser train will hit 32 e bunches
Total rep rate 320 Hz
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Elas=1.2 eV (1030 nm).   PulseE=2.7 mJ Elas=2.4 eV (515 nm).   PulseE=0.2 J
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Spectrums for 1.2 eV 
Rap rate 2700*10=27 kHz

#phot per sec =8.2*108 #phot per sec =7.6*107 #phot per sec =2*107
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#phot per sec =5.12*108 #phot per sec =1.87*108 #phot per sec =3.4*107

Spectrums for 2.4 eV 
Rap rate 320 Hz
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Why we so like Compton back scattering?
We get X-ray with given polarization linear 
or circular.

E0=43 MeV



Thank you for you attention 

Conclusion

Presented possibility to get source of queasy monoenergetic gamma photons 
At 2.8 GeV and 4.6 GeV  with low energy resolutions 
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First case present possibility get source compatible with Spring8 LEPS2 
just installing relatively low cost laser with Fabry –Perot cavity 
Instead second one give possibility reach up to 6 GeV but need a design 
a new laser system to get as much as possible of rep rate of collision
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